FOXM1 Transcription Factor: A New Component of Chronic Myeloid Leukemia Stem Cell Proliferation Advantage.
FOXM1 transcription factor is a central component of tumor initiation, growth, and progression due to its multiple effects on cell cycle, DNA repair, angiogenesis and invasion, chromatin, protein anabolism, and cell adhesion. Moreover, FOXM1 interacts with β-catenin promoting its nuclear import and transcriptional activation. Here, we show that FOXM1 is involved in the advantage of chronic myeloid leukemia hematopoiesis over the normal counterpart. FOXM1 hyper-activation associated with BCR-ABL1 results from phosphorylation by the fusion protein kinase-dependent activation of Polo-like kinase 1. FOXM1 phosphorylation lets its binding with β-catenin and β-catenin transcriptional activation, a key event for persistence of the leukemic stem cell compartment under tyrosine kinase inhibitor therapy. Polo-like kinase 1 inhibitor BI6727, already advanced for clinical use, breaks β-catenin interaction with FOXM1, hence hampering FOXM1 phosphorylation, β-catenin binding, nuclear import, and downstream signaling. In conclusion, our results support Polo-like kinase 1/FOXM1 axis as a complementary target to eradicate leukemic early progenitor/stem cell compartment in chronic myeloid leukemia. J. Cell. Biochem. 118: 3968-3975, 2017. © 2017 Wiley Periodicals, Inc.